Abstract. -Ion implantation simultaneously produces compositional changes and radiation damage in the target. If the latter is not annealed, amorphization should ultimately result. Can implantation of a covalent solute into a transition metal host stabilize the damage and hence produce an amorphous alloy at lower concentrations than other techniques ? We have studied the composition-dependence of the resistivity and TCR of thin (600-800 A) Pd films implanted at 6 Y, with Si ions: The results are compared to those obtained on the corresponding well-documented quench-condensed alloys, which are amorphous at Si concentrations 'L.18. The resistivity of the implanted films saturates at about 90 ~n -c r n for Si concentrations above a.18. Thus, the critical concentration for amorphization is presumably the same for the low-temperature implanted or quench-condensed Pd-Si alloy, confirming that local structure effects dominate amorphous alloy formation criteria. In a further experiment, hydrogen was implanted into the amorphous Pd-Si films (again at 6K). The resistivity increased sharply, doubling at H concentrations around 100 X. The resulting systems were superconducting; their maximum critical temperature was 2.6 K.
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Introduction :
We have investigated the production of amorphous alloys by low-temperature ion implantation.
When keV -ions penetrate into a solid, collisions between the incomingionand target atoms result in largedisplacement rates and, fordoseshigh enoughto produce significant concentration changes, a high disorder level. If the implantation temperature is sufficiently low, damage annealing should be considerably impeaded and production of an amorphous system may result. The possibility of such an amorphization process was demonstrated some time The hydrides were fourid to be superconducting at least above y=.75 (they are in fact probably superconducting at somewhat lower hydrogen concentrations). The maximum superconducting critical temperature was 2.6 K; the transition widths were quite narrow (typically 0.1 K).
Isochronal annealing measurements performed up to 300 K on the Pd,gSie2H2 film revealed that desorption starts at about 80 K and takes place gradually. At 300 K, all the hydrogen has desorbed, Subsequent cooling to 80 K allowed us to measure the temperature coefficient of the resistivity of . Pd.8Si,2. This provided a value of (4+1)x lo-" K-]; the resistivity temperature-dependence was found to be linear.
Discussion and conclusion :
At present, we have no way of checking This leads us to conclude that the critical Si concentration for amorphous Pd-Si alloy formation is the same for low-temperature ion implanted alloys and for quench-condensed alloys. Amorphous alloy formation criteria are thus probably determined by the necessity of producing a well-defined local structure even under the extreme conditions prevailing in the present experiments.
Our measurement of the superconducting critical temperature T in the Pd-Si hydride warrants comparison with the result obtained by Stritzker and Luo on quench-condensed Pd-Si into which hydrogen had been implanted. At implanted hydrogen concentrations of 100 %, the quench-condensed Pd.gSi.p hydride and the ion-implanted PdS8Si.p hydride both display the same value of Tc. This is of course further suppnrt for the conclusion that quench-condensation and ion implantation lead to very similar structures, at least in this particular case.
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and amorphous state of quenchSuch a check would require, e.g., an on-line condensed Pd8 Si and implanted electron microscope to obtain diffraction patterns.
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In the absence of such direct evidence, we rely . 2 2 on the conduction data obtained in the present experiments. Table I presents 
